Abstract: Our lifestyle is comprised of several different factors. The lifestyle pattern is set during childhood with a lasting effect upon adult lifestyle and later health. Several lifestyle factors may be modified including food, nutrition, physical activity and smoking. These are important for later health both in healthy children and in children with respiratory illness. The present editorial reflects upon the article by Roy J. Sheppard in the present issue of American Journal of Lifestyle in Medicine, taking up the influence of lifestyle factors on respiratory health in children. Physical activity is the primary factor in this context, relating both to healthy children and to children with chronic lung diseases. Physical activity is important for mastering of illness, and for some diseases even lifetime prognosis. Physical activity may increase the susceptibility to environmental exposures, such as environmental pollution and chlorine exposure in swimming pools. Limitations to physical activity may be set by chronic respiratory illness due to reduced baseline lung function, limiting increased ventilation levels during physical activity, and by exercise induced bronchoconstricion in asthma. Both aspects are important for treatment, habilitation and mastering of illness. Other aspects are fitness levels, overweight and impact upon quality of life and respiratory health. Regular physical training may be an important part of treatment strategies for respiratory diseases in children, and on the other hand, very heavy physical activity in adolescent top endurance athletes may lead to bronchial hyperresponsiveness and exercise induced asthma. The problem is complex deserving careful consideration.
Keywords: Life style; physical activity; asthma; chronic lung diseases; children O ur lifestyle comprises many different factors and is a composite of environmental and constitutional factors. The impact of these factors on health varies between individuals and between different populations. We are able to modify many of our lifestyle factors, such as the composition and amount of food, physical activity, and smoking. These factors may have a direct impact on our health and life expectancy. Thus, it is important to be aware of the health effects of such lifestyle factors in order to be able to modify our lifestyle in the optimal way. Parents may be able to influence the lifestyle of their children early in life, with a long-lasting impact on later health status and quality of life of their children.
In the present issue of American Journal of Lifestyle Medicine, Roy J. Shephard gives an overview of how different lifestyle factors influence the respiratory health of children. 1 Their Respiratory Health former, he shows how physical activity (aerobic training) may modify ventilation pattern, which may be of special importance for children with chronic lung disorders and reduced lung function and ventilation pattern. The ability to perform physical activity is closely related to respiratory function. Reduced lung function and, thus, certain chronic respiratory diseases may infl uence the ability to perform physical activity and the ability to succeed in sports in several ways. Physical activity may be limited especially in 2 different ways as explained in what follows. By assessing tidal fl ow volume loops during exercising and comparing these with baseline maximum expiratory fl ow volume loops, the presence of fl ow limitation and increase in end expiratory lung volume may be determined, and thus, the limitation for aerobic exercise set by baseline lung function can be determined. 2 On the other hand, physical activity may be limited by exerciseinduced bronchoconstriction (EIB) in children and adolescents with asthma. In these children, baseline lung function is usually normal or close to normal, but exercise is limited because of the provoked bronchoconstriction. EIB is easily treated with therapy and may be prevented by anti-infl ammatory treatment.
It has been shown that cardiovascular fi tness correlates with psychological functioning in asthmatic children, 3 and in all international guidelines for treating asthma in children, the mastering of EIB is one of the primary aims of treatment. Also, in healthy children, Shephard underlines how mastering of physical activity infl uences self-image, as he and coworkers previously reported in a large study of 1000 German adolescents 14 to 18 years of age, where regular endurance training was related to the self-image of the adolescents, and physical activity was related to psychological and physical well being. 4 It has been discussed if level of physical activity and fi tness are related to the development of asthma in children. Shephard also reviews the literature pertinent to this question. One of the few studies reporting a relationship is a Danish study reporting lower fi tness both at the initial examination and at the fi nal examination among children who over a 9-year period developed asthma as compared with children who did not develop asthma. 5 Other studies have not found such a relationship. 6 However, the fi ndings may depend on the population studied and the patient selection criteria. Berntsen et al 7 found in a populationbased study from a birth cohort in Oslo that asthmatic children were as fi t as their healthy peers and as physically active, measured by an accelerometer, whereas Vahlkvist and Pedersen 8 recently reported that children with uncontrolled asthma and EIB without previous treatment had signifi cantly reduced calculated maximum oxygen uptake and signifi cantly reduced physical activity levels (determined by accelerometers) compared with healthy children. One year after starting treatment, according to general guidelines with inhaled steroids as controller medication, they improved both in regard to EIB and fi tness and increased their physical activity. 9 Thus, the fi ndings may depend on patient selection because children with uncontrolled asthma tend to have lower physical activity levels and lower fi tness than healthy children, whereas in a population-based sample with most asthma children on regular treatment, these differences disappear. This underlines the importance of mastering EIB in asthmatic children.
Low levels of fi tness are often linked to obesity, which has repeatedly been reported related to asthma in both children and adults, sometimes in girls only, 10 as also discussed by Shephard. This may be more pronounced in populations with a higher overweight problem, as in the formerly cited study by Berntsen et al, 7 where asthmatic children were not more often overweight than healthy children. Also, obesity may have a relationship to asthma severity, as reported in the study of children with newly diagnosed uncontrolled asthma by Vahlkvist and Pedersen. 8 This is supported by a study on severe asthma in children, which reports body mass index to be higher in children with severe asthma compared with healthy children and children with mild to moderate asthma. 11 Among the many aspects that Shephard takes up is the effect of air pollution. This may have a specifi c relationship to physical activity in children as the increased ventilation following physical activity also increases the exposure to the environmental agent. This is so for many types of sports activities but also for physical activity in general. McConnell et al 12 followed more than 3500 children in California for 5 years and reported that living in a community with high ozone levels and participating in more than 3 types of sports signifi cantly increased the risk of developing asthma. Following up on this study, Islam et al 13 reported that children who inherited a val(105) variant allele related to the glutathione-S-transferase gene were protected from the increased risk of asthma associated with exercise, whereas the opposite was found for ile(105) homozygotes participating in 3 or more types of sports in the high-ozone communities. This indicates a gene-environment interaction Reduced lung function and, thus, certain chronic respiratory diseases may infl uence the ability to perform physical activity and the ability to succeed in sports in several ways.
with respect to physical activity, air pollution by ozone, and the risk of asthma development. Also swimming in indoor pools is related to the development of asthma. As also discussed by Shephard, a Belgian study demonstrated a significant increase in doctor diagnosis of asthma and EIB in relationship to cumulative pool attendance during kindergarten. 14 Infant swimming in chlorinated pools increased the risk of bronchiolitis, 15 and of later asthma and bronchitis, an effect elicited on the levels of Clara Cell protein. 16 This effect should be weighted against the report that found that participating in formal swimming lessons reduced the risk of drowning by 88% in 1-to 4-year-old children. 17 Shephard also discusses regular physical training as part of treating children with asthma 18 and in children with cystic fibrosis. 19 Another aspect of children and adolescents' lifestyle is their active participation in sports. For many young athletes, this may in certain phases be the most important part of their life. We try to help children with respiratory disease to participate in sports on equal terms with their healthy peers through optimal treatment. However, participation in competitive endurance sports increases the risk of developing asthma and bronchial hyperresponsiveness in previously healthy adolescents, also. 20 This risk is increased through increased exposure to environmental hazards, such as cold air in cross-country skiing 21 and chlorine products in swimming. 22 The pathogenetic effects of sports are probably mediated through the increased wear on the bronchial epithelium through the regularly repeated increased ventilation during exercise in combination with the environmental agents as also shown in Alaskan sledge dogs. 23 Physicians and pediatricians treating adolescent athletes should also be aware of the specific rules for using asthma drugs by the doping authorities within sports (World Anti Doping Association and International Olympic Committee).
The lifestyle of our children and adolescents has important health aspects. Shephard gives an excellent review of the many aspects of lifestyle effects on respiratory health, which at present is the best basis of knowledge within this field. AJLM
